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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a copper alloy material for electronic and electric device parts such as a terminal, 
connector, switch and relay, which is excellent in bending machineability and stress relaxation property, and capable of fully 
corresponding to miniaturize electronic and electric device parts. 

SOLUTION: This cupper alloy material for electronic and electric device parts, is composed of 1.0-3.0 wt% Ni, 0.2-0.7 wt% Si, 
0.01-0.2 wt% Mg, 0.05-1.5 wt.% Sn. 0.2-1.5 wt.% Zn. 0.005 wL% or below (0 wt% is contained) S and the balance Cu with 
unavoidable impurities, wherein the grain diameter of crystal is above 0.001 mm and below 0.025 mm, and the ratio (a/b) of the 
major axis a of crystalline grain in the cross section parallel to the final plastic working direction, to the mirror axis b of 
crystalline grain in the cross section perpendicular to the final plastic working direction, is 1 .5 or below. 
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Ni£l. 0 — 3. Owt%, Si* 

0. 2-0. 7wt%, Mg£0. 01-0. 2wt 
Sn£0. 05-1. 5wt%, Zn50. 2- 

1. 5wt%, S£0. 005wt%*i(0wt%* 

Stf) Ml. Sffltt* Cutei v ^5ia^W«i*> 6 & 
l^tttft^t, *S^4SA^0. 0 0 1 mm£$i?L 
0.0 2 5 mm«TT* 0 . *>OS^14Jnx^riSj £ ¥ 
*t& mmic te W S ft A&O&S a £ «teffl130jni#l6l £ 
ifia&»ra^:toW4ISatt©SSb<DJ* (a/b) ** 
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[Iff^l] Ni41. 0-3. 0wt%, Si£ 

0. 2-0. 7wt%, Mg£0. 01 — 0. 2wt 
%, Sn^O. 05—1. 5wt%, Zn£0. 2 — 

1. 5wt% 4 S£0. 0 05wt%*i8(0wt%* 
S^) Ml, BBifi C u *5 cfc 6 ft 4 
S^£t>fr*or % JSSttS^O. 00 1mm» 
0. 0 2 5mmtrrc*?K *>o«#feffltt*PX*I»j£^ 
tf&BfffiCCfc^Si|iSS3S©SSa <tS^t£2j[]X#fa£ 
iSftftWfffitcteWSiesttcofiSbOtk ( a/b ) ** 10 

[ff*^2] Ni41. 0-3. 0wt%, Si£ 

0. 2 — 0. 7wt% v Mg^O. 01—0. 2wt 
%, Sn£0. 05-1. 5wt% Zn£0. 2- 

1. 5wt%, Ag, Co, C rCDS©*3^e>»«n* 
ia*/c«2S«±4*S*r0. 00 5-2. 0wt% 
(fHLCr«0. 2wt%KT), S£0. 0 0 5wt 

%*$S (0wt%*Stf) Ml, SS3WC ufciO^ 
^ifi^*E«5*>e> a 4ffl-^*tr* or. tea*fc&#o. 20 

OOlmmffiO. 0 2 5mm&Tr*9. 3^o**fe 

^i4»nx^r^ t mm mm tc*?w **sata©eg a £ a 
»ffiffirax*roi i mn ft *c * w & ssa&cogs b <d 

tb(a/b)a*l. 5J!UTr*SC 
[0 0 0 1] 

ic+^wisu***^ n*^*. yu-tc 30 

[0 00 2] 

-Zn^i Cu-Fe^# v Cu-Sn^^ 

Aft <^(Di«ia^^Bfttefeai«rF"cfl6ffl $ n -sn^-iimm 

SSR&fcttC u-Ni-Si «^ (#K?BS6 1-12 
78 42ffi«> tti*3WttfflStir^*. L*>U iS 

rii^XfflT-CD^^ifs^^mm (0 9 0S^)^^, ft 40 
1mm (0 4 0^) ^i»fW^^*»©»rffi8»«»J>-r 

Sffi*^:*<*scir*r«ii/r*5«5. tt»^©ftfflfi£ 
*3&sffi*tcfe*turW<aD. <fcDi£*tt«#£i;et> 
t»SRcc&ort>4. *fcftcf»ixtco(,ir*>ra«r* 

CitttfS0X*i*fiLr*r*5*3, fi£*<DCu-N i - s i 
[0 0 0 3] 50 
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J£*r sa3^«ttBtrsatie**t(Dct>«: Witt < , c (Dtc&M 

fir*W»L/rjC*j|a«H*tt**»Lfc«^^*t (#gfJ¥ 
5-594 6 8^«) C©fc<Z)ttft 
Cfft]XttCt5$0 1 8 0* SS*ftCf3*i4att*ffln*^ 

or fe*OS56*tt+^5c«3S3 tittle # 

ic, ftwjnxttfejivjCAiBiPWttccah, s^«»«i 

[0 004] 

Ni*l. 0-3. 0wt%, Si^O. 2-0. 7w 
t%, Mg^O. 01-0. 2wt% Sn^O. 05 
-1. 5wt%, Zn£0. 2—1. 5wt%, S£ 
0. 00 5wt%*M (0wt%*Stf)-£WU «8B 
#C u ^aJiS^» €> ft *iH^»r * o r , 
*&ateffi#0. OOlram^O. 0 2 5 mmJUTFr 

ScogSa <fc«»ffltt»lX*rpjii:flaKffi6c*j^4ilS 
a«t<DfiS b <Dit ( a / b > # 1 . 5 C<i 4 

[0 005] »*S2 fS«(D«Wtt. N i 4 1 . 0- 
3. Owt^ Si£0. 2 — 0. 7wt% v Mg£ 
0. 01-0. 2wt% Sn£0. 05-1. 5wt 
%, Zn£0. 2—1. 5wt%, Ag 4 Co, C r <D 

B(D*a>6»«*i4 i «*fc«2a£(±**8jiro. o 

05-2. 0wt% (ffilCrtJO. 2 w t %&TF) . 
S^0. 0 0 5wt%*I (0wt°/o^)Ml, 

u *$ «fc yep pJig^F^^ 6 ft 4»&#tf r A o 
r. ttaiftS^O. OOlmra^O. 0 2 5mmH 
Tr^O, a>o»&ffl£feflni;#fSl i¥ff ft Kffitcfctt 4 

ifittofiga <b«»aittftix^rrpi£efl&wffficc*5w 

SlSattOSSbCDtk (a/b) s&si . 5HTr*5C 
[0006] 

^^iltNi, Si, Mgr. Sn, Zn^lM 
SU S *o|SattS*5J:c«Satt<0?B 

tt, ^o#ttft£(DS*^^^ft^^c, ftwanxtt 
[0007] c<Dawec*5i^r , ^7c*<on i 

SittCu?h»J ^XtjHCN i -S i^fiUrK 
*S}fT4o Ni(DMMl. 0-3. 0wt%, Si 

(dmmo. 2-0. 7wt%«:«3e"rsa*tt. 



Nil. 7—3. Owt%, S i 0. 4 — 0. 7wt% 
W#©ffi£Jt*N i, SMb£»©Ni£Si 
<Dlt tc^:b it -5 ©*i«#t? * 4 o 
[0 008 ] Mg, Sn, ZnlttftW<Dm&£$t 3 S:fo 

*««1$te*A*S*C&#T4o ^CDSWfi^rO. 01- 

0. 2 0 w t %CC«Sr-5iIft«. 0. 0 1wt%*i 

*©«fc»*H-»ccf#6*ir, o. 2wt%^ 

£ i ft SOXtS aHST* 4 fca&r * 4 . 
[0 0 0 9 ] SnWMg4ffiSCCHffU^-orj6*«fP 

^tt£<£9-Jfft±£tt4 0 ^<D^W§£0. 05- 

1. 5 w t%{CJB£-TSfflS«, 0. 05wt%*lt 
tt*©S»*^+^CCf#64T,-r. 1 . 5 w t 

ii$jjjfiTr 6 /c r * ^ o 

[0 0 10] Znm4g*$W§tt4C<htc£4fttfJll 
<D^Wfi£0. 2-1.5 wt^Cca^tSlfttt. 

o. 2 w t%*«§rtt*<z)ja*^+»tcf#6tir, i. 

[001 1 ] ^«^5R©S«l»HI»lXtt*Sft3l*4 

<dt\ -e©^w*tto. o o 5 w t%*jscc«£-rs. 

«Ffctt'0 . 0 0 2wt%*WSJtl\ 
[0012] 2 !3*0*i»tt, 1 Ktt 

I^^IftO. 0 0 5-2. Ow t%CC*BS^*a* 

o . o o 5 w t Vo^m^k-x^^nm^wcnhtx 

2. 0 w t%£4i;i4<t, Ag«3XhMfi^, 
CoWyc r »»S^fcJ:^HJ!inXNFtcffl^tt{b-& 

4, 

[0013] cot iBflsr**^ n i tmm<Ditm 

[0014] c r ttffl*6ceSffltc«TtHurttfl[rni±ccaF 
4t^ 0 C r«fttfJnXtt*fiT31*S/c«e)0. 2wt 

[0015]*^t^.Fe; Zr, P , Mn, T 
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i, V, Pb, Bi. A 1 &£©^*f6ftILT«*# 
14%3ft#-r4C<?:3&5pIflB-C*5 B Mn^ 
*4ffi£T3l±3Q:c»*iH (0. 0 1—0. 5wt%)« 
An u r Nftn r cd jjnxtt 4 c <t #r » 4 . 

[0016] *»IBr«. a^tfflDttSttSfci^ilS 
Stt©»tt*«5&i- 4 C £ J: 0 fttf flnxtefc J: CKJS* 
«*n«fi:*i*»T4. 

[0017] **i8cc*5t>r, Mtasa*!ta*o. 0 0 

lmm?:SiO. 0 2 5 mmJ^TtC^T 43Stt. 

io aias*s6. o o i mmferrm, n^ B mm^w&m 

U *6JM4&#0. 0 2 5mm*jBit4£fttfijnXtt3&s 
<S"FT4fc«rC*4.- 

[0018] SufeestfittDjgttitt, «»ffiffi!nix*ifii 

ft&Wffi©ISa*l<DSSb©i:fc (a/b) 4*gU WK 
Jt ( a/b ) * 1 . 5«Tfca3E-r4«fttt. BWBtb 
( a / b ) 1 . 5^5i jC^lSSB^tt^fiT-r 4 
/ctf>r&4 0 &*rt(HHJ:b ( a/b ) #0. 8*T@4<t 

l>. &*>\ WIBfiSafcJ:^SSbtt. -tti-etittStt 

^2 oma±<Dsmat?z>. 

[0019] ##fflB©ffl^#tttt, Htfc^PtB 

**fciftHBEEK. ffiiajKMosxg*j«ccjfior»®3ti 
4 0 2R8wec*ji*r, tsatis*5j:cxisa.f4(D»tttt, 

WKSffiXStefc^r, IRftfflgfefK EBSSDX*. 
<TO5^ t E&B$cr>/<* ^t*>->3>. IEEB$6r>iW»gfe 

30 [0020] ^mn^c^x, s^ttjnx^rsiitt, 

^^«Lfcfflf^X3WJE^X©ii^«EES*|nI, 51 
S <*5I) ^4>»^tt3lt^l«*»-r. tt*J, SifiJJD 
X4ttlIJS»nX^?iaj!)PXai*t?*f5. ir>^ 3 >U^ 
^~tt<h*(D»IE (SiS) *BW<fc-r4JnX«Sa?>ftO^ 
[0 02 1] 

4. 

(h«m i ) * i tei*r*mimsmmDm&& (n 
o. a-f) ^-mmm^mmcxmmL, dcsccj:d 

40 l?$3 0 mm, ifll 0 Omm, 1 5 Omm©iSSI{C 

iHSL/c ^cccc*i6it«*9 o o°cccans»b, c<ds 

fiCC 1 l«fffl<SJ#f*, «S 1 2mmCC«Wffl|EESb, »*>J&> 

<bftilftl»*Lfc<0%, JftBIffiffiCcjiO/SSO. 25- 
0. 5 0mmtCft]IL/c o C<Df^ v 7 5 0^850'C"C 

3 o fpmmmmL. m^c 1 5 -c/f^eLbcoj&ipajtr 

«Wfeffi**fcL. «tt«ttftIX"C**>&BI£EB* 
50 m*. *»Wft«»S0. 2 5mmicM/c e 
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Atom 3 5 o -c-c 2 ^mco&ummmm^m btctm 

[0022] (mm D^i icfrs-fXftBmjZMmft 
<Dm-&& (No. g-o) ^m^tcmt. w^m i £pj 

[00 2 3] 1 fcitfitlSFd 1 "CSSliiO/cg^© 

iw^Sfco^-c ( i ) mM$m. ( 2 ) i&iknmR. 
14. ( 6 ) mjjimmftm* ( 7 > *Ji©s#tt£t@ 

[00 24] ( 1 ) fiSeSteJcy' ( 2 ) *SJIfiJfJtK 
&i. J I S -C^-T &W»ri* ( J I S H 0 5 0 1 ) lc 

ft fa t <b itft UftfaO) 2 ^[Slfte^iS^a'J 

ffi^(Sliitft^^|Sl©2^[pJ-rg H a B l4S5:IteL-. S'J 20 

[002 5] BMlEMUfi&W. H?ieH^S©i^ B B B iH^ 
*^2Mm^-ii^-C 1 0 0 OfStCffi^LT^XtCi 

ft&fesl&ifcnSrSfcx.* C2 0 0mm/ (n x 1 0 0 
0) 3 OjZfrtm&tc. mftmft-CWbtiZ1£i§,tt$l& 
2 0 mmom-SlZ* 5 0 0 fgO^HK: <!: 9 S3 2 0 0 m 
m©^-CWe>n^^Bl^n^^, (200mm/ 
( n x 5 0 0 ) ) ©5£#>63j<«Wc„ 

[0026] KffiA. B-cta/c-en-en 30 

©fiS i £s&© 4 fll©¥fcjffi£ 0 . 0 0 5m m©^(S 
CC^-C^L/c $££k%L(0Mmz. mflBKBO A©fi£I a 
5:lulB»fffiB©g@bT|^L,fcfii (a/b) TSLfc. 
[002 7] (3) J I S Z 2 

2 0 llB*8©5^!£fSH-£fflt,>. J IS Z 2 24 1 

( 4 ) ag*^* J I S H 0 5 0 5 CC*|ftjS5 U "C *a6/c = 

( 5 ) mmxmt. ftmm-f ommt^sis 
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0'. ffitf£?TlV ffltfg|JCt;?5 y **«£G&l,>fc©&;m 
Jf (O) . ^5 »y d7*i^ofc^>©»^ (x) t^iJ^L/ 

(6) iztiMwzfflnx. a ^m^mnm^mm^ 

(EMAS-3 0 0 3) ©Jt^T'D^S^t,, 
mffi&Xfcjl&A 5 0 N/mm' K&SJ; Sfc-gffifct) 
&3&j£.LX 1 5 0*C©fIS«(C 1 0 0 0B#F^^UTM 

(s. r. r> &m#>tc. mmm&2 i%mt&& 

Sf (O) . 2 1 (x) tmfelstc. 

(7) #>-,zm<Dmmmx. tmKicmz 1 umcoyem. 

$I«>-ot£J5iU cn^r^ifT 1 5 O'CtC 1 0 0 om 

r$mmbtc(D%. 1 8 oe©^#fttf*jj:o*fttfKi/* 
o/c©%. E&if^©ii*^#®©s*tm£SMii3fi 

bfc„ $ie6-5§®^iUSiL^^ofcfe©t3:S«ttftJf 
(O) . MLfcfe©«Sg#t4*& (x) tfiKlfc, 

.te* i &S2(c^-r D 
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36 


B 


0. 0 3 0 


1. 1 


7 0 0 


8 


4 3 


X 


Ol 3 


o 




37 


C 


0. 0 0 5 


1. 7 


7 1 5 


1 2 


4 1 


O 


X34 


o 




38 


D 


0. 0 3 0 


2. 0 


7 4 5 


6 


3 2 


X 


X 3 9 


o 



(it*) No. 2 2, 2 6. 2 9, 3 0 li^n^'n^ 1 o . 1, 2, 3, 4&Rfc. 



[0 03 3] *3<£0B;§6^&J:MC, ^WflCDN 
*UC*fU No. 3 3 v 3 6«»SKtS3W^:*^o/c/c 

ft, No. 3 4«sstis*vh3^ofcfcfe, i>-rn& 
fttf »u:tt#ffiT ItNo. 3 8 ttteEtiart**:* c> 
±, tta«4JB««ra-rffi« (a/b) b*$fr-?tctc 

ft, fttfjraxtto^&^r, i£^afp«Fttccfe^->fco 

Jt»0J<Z>N o . 3 1, 3 2, 35, 37 »]wfEfg« ( a 
/b) #*#*^fcfc«>, l£**«fl*tt*siSTLfc. # 
KINo. 3 2, 3 5«JiJE (a/b) «gtcA#^o 
fcfca&ft tf MXttCC fc&o fc. 
[0034] 



*»n D Dffla^tt(t Ni, Si, Mr, Sn, Zn 
Agr, Co, C r fc<t**S;^WLfcffl^&ttfr**K 
U r ft jlDXtt^Of CC|£*«fll«Ft43&itt« 3 ftT & 0 , 

30 y u - & ^<Dm^mnm^&<D/mmc+^nmx: * 

[SI] *l^ra£t*«fflfiS*J<f:CJ t »^Jgtt(3!) 
3«)*©l!ii!8Bt*S. 



[d 1 ] 




- Wff- 



